Methylation not a frequent "second hit" in tumors with germline BRCA mutations.
Mutations in tumor suppressor genes BRCA1 and BRCA2 confer an increased lifetime risk of breast and ovarian cancer. Loss of heterozygosity (LOH) of the wildtype allele has been observed in approximately 80% of tumors from BRCA1 carriers and 70% of tumors from BRCA2 carriers and accounts for the majority of the "second-hits" occurring in BRCA-related tumors. Few sporadic tumors have been reported to have mutations in BRCA. Some sporadic tumors do show LOH of BRCA1 and BRCA2. BRCA1 promoter methylation has also been observed in sporadic ovarian and breast tumors; however, BRCA2 promoter methylation has not been reported in sporadic tumors. The relationship between BRCA LOH and BRCA promoter methylation has not been well characterized in tumors from BRCA germline mutation carriers. The goal of this study was to determine if BRCA1 and BRCA2 promoter hypermethylation serves as a "second-hit" in tumors from mutation carriers that do not show LOH. We studied 38 tumors from BRCA1 carriers and 23 tumors from BRCA2 carriers for LOH. To determine if BRCA1 and BRCA2 promoter hypermethylation serves as a "second-hit" in tumors with germline mutations, we tested 15 tumors lacking LOH and nine tumors with LOH for BRCA1 or BRCA2 promoter methylation. We identified seven BRCA1 tumors and nine BRCA2 tumors lacking LOH. Of these, only one tumor with a BRCA2 mutation showed promoter methylation. These data indicate that promoter methylation is a not a frequent "second-hit" in tumors from BRCA1 or BRCA2 carriers.